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liy Ar.sriN Mnii.uir (’i.auk, 

Of Ihc I nU('(l ><tat<‘s liuniui o/ /’/.s-Z/cr/cx. 



Several eases of ahiioi’inal arm stnietiii'(‘ ainonu: the n^eent (*rinoi(ls, 
especially the comatiilids, have been recorded by Dendy, Bateson, 
AV. B. and P» 11. Carpenter, Chadwick, and Sars: and it is the ol)ject 
of the present ]:>aper to put on record some additional cases which 
have recently come nnd(*r the author's obscn^vation. 

Uhizocrlnux, lofofnisis M. Sars. Although Sars has shown that 
this species in the Lofoten Islands varies in the nnmlxa’ of its arms 
from four to seven (recoi'ding, out of a total of seventy-hv(‘ speci- 
mens, thirty-two with four, six, and seven arms, and forty-three with 
the normal five) those recoi'ded from the American side of the Atlan- 
tic have all been five-armed. I have a specimen b(‘fore me, howevei’, 
from Station Xo. *2()()(), 17^ 80^^ north latitude, 70° 

40' 00" west longitude (between tlie Bahamas and Ca]>e Fear, Xorth 
C^arolina), 270 fathoms, which has six arms, showing tliat this varia- 
tion, though comparatively rare, does occur on the Aimnacan coast. 

P(P(‘?Jomefra cwola (P. If. Carpenter). The only s])eeimen of this 
s])ecies which was dredged by the AUxdvo^^H off southern Japan has 
a third costal inserted between the normal two on om^ 
of the rays (fig. 1), as was the case in a specinum of 
Thau mat ometra aUenaita dredged by tlie Clatltciaji'V 
just north of Xew Gnimai. The radials in this speci- 
men are entirely hidden by the centro-dorsal. Air. 

Frank Springer, in his monograph on U iafanuauH. fig- 
ures a specimen of U. soradis (Plate iii, fig. 2) with 
four costals on one ray, an additional pair being in- 
serted between the normal costals and the first bra- 
chials; from the shape and pioj)ortions of these additional costals 
in fids specimen one might almost infer that they wvvu miitcMl by 
syzvgy, in which case the costal series would be dir(‘ctly comj)arabh‘ 
to th(‘ distichal series in comatnlids with 4 (2> + I) distichals: the 
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presence of 4 (3 + 4) costals Inis only once been detected, but there is 
no l eason to believe tliat it docs not inoi’c oi* less connnonly occur. 

Ilhnerowctm stt/lffii (A. II. Clai‘k)- -• ) specimen of 

this species fioin Ka^'oshinia Bay, Japan, has one aian (arisinir on the 
inner side of an extcu ior palmar axillaiy) Avhich divides at the sixty- 
fourth fi‘(‘e brachial; this axillary joint bears a pin- 
nnl(‘ on the left side: on its di'^tal faces it bears two bra- 
chials. that oii the ri^-ht side bearinii; a iiinnule exter- 
nally. that on th(‘ l(J‘t with none: these ai‘c followed 
(‘ach by a syzy<>ial pair, which. lik(‘ the preceding joints, 
are intci*iorly united: that of the left-hand side bears 
a [linnnle on its interior distj<l coriKM*: the following 
joints on ('ach arm ai‘e normal, and bear pinnules 
alt(*rnately, as iiMial, excc'pt that the pinnule of the 
second joint beyond tlu' syzyijfial pair on tiu' l(*ft side is only 
visible in ventral view, beinir forced from its usual jiosition by the 
basal joints of tlu‘ pinind(' of tlu‘ left syzyirial pair, which have 
oTown fa>t to its lat(‘ral bordi'r. In a dorsal vi(‘W, it is si*en that the 
l(‘ft-hand ai’in continues tin* arm anterior to the axiilaiw forward 
almost in a straiiiht liiu*. while the riirht is at a considt'rable aiic-le; 
this is ('Specially (*vid(‘nt from an examination of tlu‘ ambulacrum on 
th(‘ ventral sid(‘ of th(‘ arm. From th(* preseiic(‘ of a pinnule on the 
axillarv and on th(‘ oppo^it(‘ side om' of the iollowin.u' joints, it is 
cl(*at‘ that thi^ is an arm division in no way homoloifous to the arm 
division r(‘sultiim' from a co'-tal or palmar seri(‘.^: tin' shape of the 
joints followiiui' this axillarv al>o -hows tlnmi to be distal brachials, 
and th(‘ tnb('i*cl(‘ alwa^^ present at the jiUH*- 
tion of a lir>t and M'cond brachial in this 
species is laclvinii’. ft -(‘(mis to be b(‘-t in- 
t(‘rpr(‘ted as a (‘ase of <(rw spJ'dfnH/. wlu*re 
one of the distal brachials has. for sonu' 
cause or other. divid(Ml (h'aviim* its ])innnl(* 
on the half opposlu* to tlu' pinnuh* of tlu‘ 

})recedinir joint, now lu'come an axillarv) : 
the iK'xt joints (a syzyirial pair) hav(‘ 1k‘- 
come separat(*d still mor(‘ (only om' of tluan 
bearinii' a ])inmil(‘). whih' from h(‘i*e onward 
each of tlu*s(' syzyii'ial jiairs Inairs a pei“- 
fectly d(‘V(4o|)ed arm. 

Ch<n-\im)K't r<i ’iDthnniia i^—Antalon (fi<nniJ}f<t'(i B. II. Carpenter 
ISSN, not Anted OH (jrannJtfcro BourtalT's nnnd nh( l)re eipnnui 

Bourtal(‘s ls()t)-=. 1 ///rv/o// ponrtate}<f P. II. Carpenter 1888). 

?k) In this specimen the third and fourth brachials are not 
united by syzyuy, as usual in an arm spriiuiiiur from a (‘ostal axillary, 
and the fourth brachial, instead of bearing* a ])innule on the opposite 
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side from tlie second, as \Aonld lie the case were the third and roui th 
united by syzygy, bears it on the same side, as is always the case Avhen 
the second and third and third and fourth bra(‘hials are united l)y 
muscular articulation. But the third brachial is peculiar in bearin^^ 
a ])innule on the same side as those of the second and fourth instead 
of on the opposite side. 

Ildiometra tanneri (Ilartlaub). (Fig. 4.) A specimen of this 
species in the collection of the Fniyei sity of California, for the jirivi- 
lege of examining Avhich I am indebted to the kindness of Prof. W. PI 
IBtter, is peculiar in haying an additional first and second brachial 
on one arm, inserted between the costal axillary and the normal first 
and second brachial. This interpolated ]:>air of 
brachials is. in reality, a fUsth lud hut icith the 

)nore distal of the pair not an axUlartj: following the 
costal axillary, the joints may be described as follows: 

P'irst. a first brachial, aj^parently in eyery way nor- 
mal : then a second l)rachial. but of the type belonging 
to the opposite arm of the pair, and therefore bearing 
the pinnule interioihj instead of exteriorly: follow- 
ing this is a normal first brachial, succeeded by a 
normal second brachial, and the succeeding brachials 
as usual. This is interesting in biung the only case in 
the thousands of sj^ecimens of species of this genus 
which I haye examined in Avhich a distichal series was 
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present : and in this case it does not result in an extra 
arm, as the joint, which is in reality the distichal axillary, bears a pin- 
nule instead of the normal arm. It strongly suggests that the power 
of pi’oducing a distichal series .and additional arms, latent in many 
ten-armed species of dilTerent genera, and in the case of Antedon 
hifida et^en in genera belonging to the same family, is quite absent 
in llelioinetra. 

Ilelloinetra maxima (A. H. Clark). (Fig. o.) In a pi*eyious 
paper I restricted the family Antedonidie, making it equiyalent to 
the ‘^Tenella’" and ^M^schrichti " groups of Dr. P. H. Carpenter, 
and the genus Promaehocrinas as redefined by ^linckert — that is, 
including only the species ko c/ueh nsis and eanhdi}eni(tnus. This 
was done on the basis of arm and pinnule structure and the structure 
of the distal radial faces. I placed Pronvfrhorrinns (restricted) 
next to Ileliomet ra^ belieying it to be merely a meristic \ariation 
from that type, in the same Ayay that Decanutrocrinns is a meristic 
yariation from Pe ntamet roninus, A specimen of lleliometra 
maxima^ taken off the southern part of Sakalin Island, apj)ears to 
corroborate my yicAys as to the origin of Promaehoerimis from 
lleliometra^ or some yery similar form. This specimen has twehe 
arms, arising from six costal axillaries, which in turn rest upon six 
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costnls; the I'adials are, unfortunately, eoneealed. This twelve- 
ai’ined condition is not due to the additioii of an exti’a ray with a 
six-i*ayed rosette and six basal i*ays, as in the case of the six-rayed 
individuals of T roph>tniira carhutta. foi* two of tlie costal series 
are found between two of the small tubercles i^epresenting the ends 
of the basal rays, showinir that these two sei'ies either both sprinir 
fi’om a siiiii’le radial or from a divided primitive radial. These 
costal series are also (*losely crowded, with their axes approximately 
at 1‘i^ht angles, the adjacent sides of the lii'st costals [)rojectin<j!: 
(‘onside]*ably from tlu‘ ceutro-doi*sal, the o])j)osile sides mainly con- 
cealed beneath it. The anus borne by tliese two costal sei’ies and 
the arms on the four otlun* costal sei*ies ai*e normal in structure; 
l)iit the outer arm of the left-hand one of the double costal series 
lias the first lirachial fused with the axillary of the adjacent costal 
series, the second brachial fused with the dorsal surface^ of the first 

Ijrachial and lower part of tlie second 
brachial of the same series, with its pin- 
nule arisiuii' from a point over the sec- 
ond brachial of the normal arm, and its 
third and fourth brachials (syzygial 
pair) fused with the latei’al edg'e of the 
second brac'hial of tlu‘ normal arm; tlie 
nanaininiz’ bi'achials of the two arms are 
free. 

The only other recorded case where 
two costal series arise from a single 
radial is recoixhnl liy Dr. P. II. Cai‘pen- 
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ter in Co]iu(sfci‘ alatn [Arthiometra 
p^drlicUa) : but here the radial bears two costal series which are 
smaller than th(‘ others, while in the specimen of Ildhimetra 
csehrichtii the two costal sei*ies are just as well develojied as the 
normal ones. 

I considei* this s|)(‘(‘inien of lleJiomefi a to be a variation 

towai'd the condition found in : and it seems to 

show that Prom((r]u)(‘r'n(us may be deilved from Ildlometra by a 
simple division, or doubling, of the radials at an early stage of 
growth, eaeh resultant half of the primitive radial being of equal 
vegetative power. The basal rays of the adult PromacJtorr’nufs lie 
under one of a ])air of nnlials, instead of between the paii*s, as 
woidd naturally be expected, this change in position pos.sibly oc- 
curi*ing through a predominance of 2)ressure on oik' side of the anal 
])late as the latter is lifted out fi’oin between the radials. 

In the ends of the ba.sal rays are visible between 

the pairs of radials, and not under one of them, as in P?'o?xrfr/iorrhnn^\ 
This suggests a fundamentally ditl'erent condition in the early .stages 
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of DeciuneirocrwuH i‘rom tliat foniui in P roinarhon'lnns. In Ihllo- 
nutra. as in Aut(>(Jo}i bifida, the only plate* separating the raclials in 
the 3 ’onng is the anal, and it is [)ossihIy lo I in* resor})tion of this plate 
and the snbseejnenl tilling ii]) of the resnltant gap that the torsion 
of the calyx in Promachovriaa,'^ is due: therc^ i.s no snch tor.siejn in 
Decametrocvbms; might not the inferenc‘e he made that in the vonng 
a similar plate occupied all the interradial ai(*as^ AVe get this state 
of atfairs in Thaamatorrin a.s. which I have alr(*ady shown r(‘semhles 
the Pentametrocrinida* {Peatametvoci'inai^ and I>('fa)nct)‘()(‘rinas) in 
arm strnctni'e; and it may well be that tlie young of Pvafaaudro- 
(‘rinns and l)e(‘ametrocriaa><, ^Yill be found to be very similar to, or 
identical with. Thauaiatorrinns. 

Mr. Springer has re(‘orded a number of a))normal arm sti*m*tiires 
in Pinta(‘riuas sorialii<^ and it is interesting to (‘ompare these with 
similar cases among recent comatnlids. In Vi)da('ri}ias the lower 
pinnules are ari*anged somewhat dilfereiitly from what they are in 
most comatnlids; the fii*st is on the outer side of the second joint fi‘om 
the costal axillary, the next on the inner side of the fourth joint, then 
on the outer side of the fifth, the inner side of the seventh, and then 
alternately on every joint (except liypozygals of syz 3 ^gial pairs). 
This is not sm‘h an anomalous arrangement as it mav seem at first 
sight, for it really means that the first two joints beyond the costal 
axillary are distichals. not true brachials, the joint corresponding to 
t!ie distichal axilhny merely bearing a pinnule, not another arm. 
This is similar to the case in Eadiorriuas (as restricted), in which 
gentis the costal axillary bears a pinnule instead of the second 
arm. The true free arm in Ci)itacrinas. therefore, starts at the third 
joint from the costal axillaiT, this being in reality the first free 
)>rachial: the fourth and fifth free l)rachials (sixth and seventh joints 
from the costal axillary) appear to form the first syzvgial pair. In 
most comatnlids the third and fouidh free l)rachials constitute the 
first syzygial pair; but it need not surprise us to find the first bracliial 
syzygy in U iatacrbnhs one joint farther on, as in its m*arest relatives, 
the Comasteridax the position of the first brachial syzygy is, according 
to species, between the first and second, second and third, or third and 
foui'th brachials, while in tlie Pculamctrorrbtida the first syz^^gy is 
between the fourth and fifth free brachials, jirst as in Ui}dacrbnts. 

Considering the first two joints beyond the (•(►stal axillary as in 
realit\" distichals, we should expect to find that occasionally an arm 
was developed here, instead of the more common pinnule: and Mr. 
^4)i*inger (Plate vi, fig. 0) figures a specimen in which this condition 
occurs. The left arm of this distichal pair has a pinn\de on the first 
joint beyond the distichal axillary, but this is due to the omission of 
the j^receding joint ; this joint corres])onds to the axillary of a palmar 
series, the free brachials beginning at the next joint. 
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Ill a o-eniis in which the distichal 'Sixillary " commonly bears a 
pinnule instead of a second arm, one might expect to find individuals 
in which the costal axillary was similarly altered: Mi\ Springer 
(Plate yi, fig. 8) figures a case in which the second costal bears a 
pinnule; the two distichals are pi’esent as usuah the second bearing 
a pinnule on the opposite side from that of tlie second costal. 

A rather peculiar condition is figured (Plate vi, fig. 7) where ap- 
parently the distichal pinnule is on the inside instead of the outside 
of the arm; in other words, the two olfshoots from the second dis- 
tichab the arm and the pinnule, have exchanged places: this speci- 
men is further abnormal in lacking the first distichal. 

The distichal series of two joints of which the second is not an 
axillary, but bears a pinnule, like the second costal in E udUx^rhitis, 
Avould seem to b(‘ a I’etrogressive character, as in all other comatulids 
the second distichal (or fourth when doul)led — i. e., (^I+d)) is 
axillary, just as the simple pinnule-bearing se(‘ond costal of IdficUo- 
<‘rhni,s a])peai\s to be retrogressive; we should, therefore, expect that 
in the young U intacr'nnfx the second costal would appear more like 
an axillary than in th(‘ adult. On consulting Plate in, fig. 4, and 
Plate VI, fig. 4, we find this to be the case; the second distichal has 
distinctly the appearance of an axillary joint. 



